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Abstract : The enhancement of the solar energy conversion efficiency into the electrical
energy by the dye sensitization with a photoelectrochemical cell was studied. The magni-
tude of the rose bengal sensitized photocurrent containing the supersensitizer, thiourea was
five times greater than that in the absence of thiourea. It was observed, however, that the
long time span of irradiation causes the decrease in the photocurrent. Spectroscopic analy-
sis of the dye solution showed that the dye molecule was photobleached and the insoluble
aggregate which settles down in the solution, was formed as a result of the possible
photocatalytic reaction and the disappearance of dye from the solution was the cause of the
decreased photocurrent in the sensitization run.
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99% <l4)& AHedelx dsjadZe NaClOJHa-
nawa Reagent)o] A& glc}. whebd] =& ¢]3lef A}
4% Stannic Chloride(SnCl; - xH:0, Junsei Chem.
Co., 95%)% 0.2M¢] 5} =& oll8}-&(James Burrough,
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5mol%:2] NH,F(Junsei Chem. Co.) & 3 7}51 4t}
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o]-g-3le] 1.00x107*M, RBS} 6.00x107°M, TU &%
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£ 2ol 73 qlch 408 deldAe 43 & 5 ¥
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Fig. 1. Time course of photocurrent of dye solution

(RB : 1.00X10™*M)  containing  thiourea(6.00X

1073M) under the condition of irradiated storage, at

05V (vs Ag/ AgCl LiCl sat’d in EtOH).
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Fig. 2. Absorbances of RB-TU system with the ir-
radiation time in the UV-Vis range. Spectra were
obtained at an interval of 30min from top spectrum
comulatively(RB : 1.00x1075M, TU : 1.00x 10 *M)

Tuble 1. Absorbances of RB-TU system with the
aging time in the dark(RB:1.00x107°M, TU:
1.00x107*M).

nm 250 558 Aging Time, min
20¢ 1.82 1.24 0

1.80 1.22 30

1.80 1.21 60
50C 1.80 1.23 0

1.76 1.19 30

1.72 1.16 60

Table 10} Fo] 3}

257l dAY AF U AX ¢4od RB 492
TU7} EAsvels F4 24 EF]L A7l ofe} ¥
34 W88 & 9ot 571 20¢HlA 50cE
35918 of 558nmell A FBErt ofF 10% HE 7
3548 B Uk 489 FR50l 2% njel &
L Y A JPA ez A Hglenz folo
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Fig. 3. Change of the absorbance with the rise and
fall of the temperature in the dark(RB : 1.00x
107°M, TU :1.00x107‘M). Absolute uncertainty
associated with the measuring is +0.002.
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Fig. 4. Effect of irradiation time on the absorbance
of RB only and RB-TU system(O : RB : 100X
107°M) only, @:RB: 1.00x107*M) -+ TU(1.00 X
107M)).

X

558nmell A1 2] 3 WIE Fig. 40 Jeligic}. TU
7t A7 S B399 £ o] mE A
< ¢ F 9k

g7t 2] AFRERE TUE 283 99 3
& #3r} 256l 7)Q1% Ho] ol I e 2% Ao
gk AHde] HAsln g, o] & B3Eb) 98l TUSY
FEE OHSAFIHEA A S5 Wl Paslgc)
dE 4 FEE A Akl de 2 se
RBe¢} TUZ ) FEwhgolebn 7Pghehd 1 244 &
2 27449 F5ol 371erF Eo)slodel & A
olth. 1L A7} Fig. 5ol Foigth &3 g TUS)
FE7} S7MEe) mpel i g s w8 Folsle Pow

o at 558nm
1.2L o
0 o 1
- o}
A
b m
¢ LOL O
N o =
2.
b =
4 08l
n
C
e
0.6 |
0 3.
30 60 90 120

Irradiation Time, min
Fig. 5. Effect of irradiation time on the absorbance
of RB only and RB-TU solution at a various TU
concentration. (O : RB(1.00x107°M) only, M : RB
(L00X107°M) + TU(050x 107°M), [ : RB(1.00X
107°M) + TU(2.00x 10"°M).
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Fig. 6. Spectral change of RB only solution with irradiation time in the UV region(RB : 1.00x 1075M).
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Fig. 7. Comparison of spectra of TU for calibration
with that of the photobleached RB(dashed line).



Fig. 8. Optical micrograph of precipitate.
Magnification(a) x 100, (b) x 400.
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Fig. 9. FT-IR spectrum of RB(1), TU(2) and the
precipitate of TU system(3).
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